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Agents ref: P03444GB 

SEGMENTED RUN-FLAT DEVICE 



This fnvenfion relates to vehlde wheels that have inflatable tyres and In particular to 
devices that ai^ fitted on the rim of a wheel Inside the tyre to enable the wheel to run 
5 v/lth a deflated tyre. Such devices will hereinafter be called "run-flat devices". 

With conventional wheels that are not fitted with run-flat de^rtcei^, When the tyre 
becomes deflated the tyre becomes damaged and can become shredded or thrown off 
the metal wheel rim. This can cause the vehicle to which the wheel is fitted to loose 
10 control thus endangering other road users. 

At best the vehicle can be stopped and the wheel replaced with a spare wheel, or the 
puncture repairec^ or a new tyre fitted to the exisBng wheeL For commercisri vehicles, 
such as lorries, this is very time consuming and oostly t^eoause of the need to acquire 
15 specialist breakdown or repair services to get the vehicle back on the move again. 



With lorries, military vehictes, <»nrfers such as bullion carriers^ security vehicles, or 
other vehicles where a puncture of a tyre effectively halts the vehicle and exposes the 
vehicle to danger from an external threat, there is a need to be able to continue with 
20 the vehicle joumey irrespective of the deflated tyre. 

When a tyre deflates partially or completely, the effective diameter of the wheel with the 
deflated tyre becomes relatively smaller compared wiOi the wheels with Inflated tyres. 
Therefore, the filcfilonal engagement of the deflated tyre on the road causae the 
25 peripheral speed of the deflated tyre to increase to match tha peripheral speed of the 
Inflated tyres. Simultaneously, any differential geartDox in the fransmlsslon drive path to 
a wheel with a deflated tyre will divert torque away trom the driven vwheels with inflated 
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tyres to the wheal with Ihe deflated tyre. This in turn causes rotation of the tyre relative 
to the metal wheel particularly where the metal wheel Is a driving wheel. 

Run-flat devicee that m on the rim of the metal wheel inside the tyre are well known. 

5 and usually comprise an annular body on to whidi tftat pari of the cul&r circumferential 
wall of the tyre that is in content with the ground or road can sit. The annular body Is 
usually made in two parts that are clamped to the outer rim of the meteit whsel and the 
annular body designed to sHp circumterentialty on the metal rim when the tyre deflates. 
This slippage is important because it allows the tyre to slip on the wheel rim wt\n8t 

10 ensuring little or not slippage of the tyre relative to the outer circumference of the 



in a prior known device, the annular body comprises two semi-circular segments that 
are prvotally connected tt^ett^er at each end fay a single clamping t>olt, that clamps the 



IS two segments together. Radial damping of the segmertte onto the metal wheel 1$ 
achieved by a cylindrical lt>and extending around the circumfersnce of the s^ments 
that can be tightened to pull the segment together. In this case the pivotal connection 
at one &yd of the segments has an elorvgate slot ttvough which the clamping bolt 
passes tfiat allows circu mferential movement of the segments relative to each other to 

20 clamp them on to the rim of ths metal wtieei. Ttie belt Is accessibie for tigtitening from 
only one side of ti^ segments. 

in a second prior known fbrm of run-flat device ha\^ng two segments, A single 
ccircumferetiai clamping means Is used at one end of the segments. At the other end a 
25 $lmpie pivot is provided- The clamping means oomprises a slot in one of the s^ments 
and the slot has. an inclined suiface* A tapered wedge ia provided in ihe slot and 
engages ttie inclined surface. A single bolt (acoesslbie from one side) passes through 



annular body. 
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holes in each end of acfjolnlng segmente. At least one pf the hoJes is elongated to 
allow relative circumferential movement of the $agmente. By tightening the slnste 
clamping bo«, the two ends of the s^ments are pulled together by the wedge to otenp 
them on to the rim of the metal wheel. 

One problem with both of these known types of segmented nin-flat devipes Is that 
because a single bolt Is used at each end of segmente, each segment can pivot 
relative to the other and move out of alignment radially relative to the other segment 
and this can cai^e damage to the ineHle surface of the outer arcumferenUal wall of fiie 
tyre when the tyre becomes deflated. This Is particularly more of a problem with the 
prior known run-flat devices that do not use cinajmferentlal clamping bands because 
the two s^ments tend to open up like Jaws under centrifugal and centripetal loads. At 
worst, even when the tyre Is Inflated the leading edge of one segment can protnide 
beyond frie droHnference of an adjoining segment of the protruding segment and 
release the fricHonal engagement of the annidar body on the rim of the metal wheel, 
alloviring relative rotational slippage of the ain4iat device on the rim of tiie metal wheel. 
This causes excessive wear on the mn-flat device and the rim of the metal wheel. 
When the tyre deflates the protruding edges of the displaced segments exacerbates 
the damage to the inside of the tyre and c«n cause the annular body to twist out of 
alignment with a diametric plane of the wheeL TNs causes further damage that may 
lead to the tyre ooming off the metal wheel alto^ther. 

A further disadvantage of krtown segmented nin-flat devices is that each s^iment has 
a single captive bolt that Is only aooessible from one side of the segments, and the 
segments are of an asymmetric shape witti the des^n of one end of eadi segment 
being different from tite other end of the same segment. This means that two different 
sets of segments have to be made depending on wl>^er the segments are to be fitted 
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to the left-hand side or to the r%|ht-hand &icle of tha vehicle. This adds to the 
complexity end cost of manufacture and means that extra spare sets have to be carried 
by puncture repairers or breakdown personnel. 

5 A ftirther <*lect of the present Invention fe to provide a run-flat de\rt<^ comprtang a 
plurality of segments thet are Inter-connected by clamping means that restricts relative 
pivotal movement between tiie segments. 

A further object of the present Invsntion Is to provide an annular run-flat devfce 
10 comprising a plurality of arcuate segments with drcumferentlaily spaced clamping 
means around the annular device at each connecflm b^ween the segRfnents. 

In one embodiment of ttte invention a further obje<si is to provide a plurality of Identical 
s^pnents that can be Interchanged between ^utfieets fitted on the left hand side of a 
15 veNcle with those on the right hand side of tiie vehida. 

According to one aspect of the present as set out in the attached claims at least some 
of these cbjects are met by providing a {iduraWy of segments with a plurality of spaced 
_ clamping means. 

20 

The pr^ertt invention will now be described, by way of an example, with reference to 
the accompanying drawings in which: 

Rgure 1 shows a crossH^ectional view through a wheel fitted with a run-flat 
IS device cortsfructed in acconfanoe vtrith the present invention; 

Figure 2 is; a aide elevation showing a segmented ring and inner sleeve of 
the mn-fiat device of Figure 1 ; 
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Figure 3 show® a cross sectional view through the ends of two adjacent 
sesfrt^nts of the segmented ring of Figure 2 and shows In greater detail the 
dami>lr^ means; 

Figure 4 sh<>viia a croaa-secticnal view through one of the segments of the 
segmented rir« and tyre-bead retslnii^ sleeve of the run-flat devteo shown 
hn Figure 2, 

Figure 5 shows a cross-sectional view through a second type of wheel fitted 
with a runr-flat device construcSed in accordance with the present Invention; 

Figure 6 shows a cross sectional elevation through metal wheel showing an 
alternative tiead retaining me^s; 

i=1gure 7 iiiustrates an IsometriCi view of the wheel of Figure 6; and 
Figure 8 illustrates one pin of the bead retaining means of Figure 8. 



Refening to Figure 1. thefB is shown schematically a cross-section through a wheel 
assembly of a lonif. The wheel assembly 10 comprises a metal wheel 11 that is 
constructed so as to Ise capable of being fixed to a wheel hub of a vehicle (not shown) 
by way of conventional studs and nuts (not shown) or threaded studs (not shown). An 
25 inflatable tyre 12 Is mounted on the rim of the metal wheel In a conventional manner. 
The metai wheel ls of a single piece construction of the type In vwidesjroad use, md is 
prtvlded with a conventional inflation vaive (not shown). 



30 



IWounted on the rim of the wheel il Inside the tyre 12 fe a run-flat device 13 
constructed In acoadanoe with Mie present invention. The mn-flat device .13 comprisaa 
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an annular body 14 me«te of thraa nylon tegmenta IS that ar« clamped to the outer 
drcumfei^nw of an Inner sleeve 16 that is spffi so as to permit the inner sleeve 18 to 
be opened and snapped In piece around the dm of the wheal 1 1 . The Inner eleeve ie 
is made of nylon, but rt could be constructed with a nylon central bend 17 end 

5 polyurefhane edge band. 18 a* ehcwn in Figure 4. The inner drcumference of the 
inner eteeue 19 may be profiled to match the profile of a specific motal wheel, or could 
simply bridge awoss the v«lls or beads of the metal wheel between the surfaces 12(a). 
12<b) which the beads of the aide wans slL The Inner sleeve must be shaped ao as not 
to impede the fitting of the tyre because It Is necessary to provide v^ells that allow each 

,0 side wallto fit as the side waH Is slipped over the front rim of the metal wheel prior to 
inflation. 

.^»ralrtM«.a«l«8lor.rtflhHu«lwh«l. E«* ,esm«« to a 

0. . comp««,en.e,V shai« to the ooocav. en* 20 « con»« »d 20 «* 

a^anl IB n««e. hlo the «no»e end 21 of an adje«rt «9n«n« 15. The 

^„.nu 16 we ««»»•»>• «™« «^ »^ "° 

,«iin, edge »la«ve u, «» <«»=tion c* r-.«on c* «« flW 12 wh-, « I. n«ilnB wl»^ 

^ Ead...an.en.15h«»..>c».«erec .s.««.e«H««i»>MM.t^tHi^ 

segments, 

A, ea* end of th. .eomerts the« pro^.l"' • o""^ -™»~ ""^ 
^t^^^.2m. Tne.h.peof»»e™i»of-S|ac.ntsegn«n.8«»dd-... 

25 ofthadainiiinaineerttlebeateeenkiFlBursS. 
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Referring to Figure 3 the concave end 20 of each segment has a flange 26 of half the 
thickness of eadi segment and two drcumferentyiy spaced holes 24. 25 are drilled 
through the flange 28. The holes 24 are of a slighUy larger diameter than that of the 
bolts 23(a) and 23(b) to allow relative movement of the end 20 relative to end 21. The 
5 convex ends 21 of each s^ent has a flange 27 that overiape the flange 26 in a 
circumferential dInscRbn. The flange 27 Is provided with an elongate slot 28 that has 
Inclined surfaces 29 that face ^ay from the concave end 20 of the adfacent s^mant 
15. 

10 A wedge 31 havlr^ an Inclined face 32 that abuts the inclined face 29 of the slot 2S in 
the convex end 21 of the segment 15 Is placed In the slot 2d with the Incline faco of 
the wedge in contact with the indtned fec^s 29. The wedge 31 has a hole through 
wNch one of the dome-headed clamping bolts 23(d) is passed. The ends 21 of the 
segments have two spaced holes 33, 34 that alfgn with the holes 24. 25 in ends 20. A 

15 second dome headed damping bott 23b is passed through a hole 37 in a damping 
plate 38, through the slot 28 and holes 34 and scraved into the secmd captive nut 3$^ 

The clampbig plate 38 brieves the slot 28 and Is shaped so as not to tnterlera with bolt 
23(a). When bolt 23(0) is tightened the clamping plate 38 puUs the tuvo flanges 26, 27 
20 axlally. 

To fit the run-flat device 13, the rear side wall of the tyre 12 is levered on to the front 
rim of the metal wheel 11 end then the Inner sleeve 18 is prised open and fitted over 
tiie rim of the met^ vtAieei inside the deftated tyre 12. The elk 3d in the Inner sleeve 16 
25 is positioned to align vAth the Inflation m!ve of the wheel (not shown)* The segments 
15 are loosely assembled around the Inner sleeve 18 with the heads of tfie i}oKs 23(e), 
23(b) facir^ outv\/ardls. The wedges 31 are then lightened down by tightening the bolts 
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23(a) evenly, and this causes the wedges 31 to pull the aeaments 15 together and 
thereby damp the eegnwnte 15 fimity to the Inner sleeve 16 and clamp the inner 
sleeve 16 to the rtm of the metal wheel 11. With the njn-flat device 13 clamped on to 
the rim of the metal wheel 1 1 the bolts 23(b) are fully tightened to damp the flanflea 26 
and 27 together axially- The outer side-wall of the tyre 12 Is then levered over the front 
rim of the metal wheel 11 and the tyre 12 Inflated. 

Two captive nuts 35 are mounted on a retaining plate 36 and the nuts are Inserted Into 
the holes 33, 34 In the flanges 27. By tightening the first bolt 23 the wedge 31 urges 
the ends of the sagmenis together In a drcumferentlal direction. 

In use, when the tyre 12 deflates, the tyre 12 collapses onto the outer circumferential 
surface of ttie nirHlat device 13 In the region whare the tyre 12 corttacts the ground or 
road. This causes the run4lat device 13 to slip circumferentlally on the rtm of the metal 
wheel 11 and henoa there is iitHe. Of no. relative rotation between the tyre 12 and the 
run-flat device 13 and little or no damage to lh6 tyre 1 2. The beads of the slde^s of 
the tyie are prevented by colapsing inwards by the Inner sleeve 16 which acta as a 
bead retabier. 



20 



Referring to Figure 4 there Is shown a modification to the interface conneclion between, 
the run41at device 13 and the Innersieeve 16. In this embodiment, the certrsl band 14 
of the mner sleeve 16 is made of nylon and the side edges 18 of the eieeve 16 are 
made of polyurethane as discussed above. The central band 14 pro»rldea /igldlty to 
resist side-loads whilst the polyuiethane side bands 18 provide rigidity with sHghtly 
25 mof« flexibility or resfflence than the nylon to cushion the oortad between the beads of 
the slde-vwiUs of the tyre 12 when the tyre deflatae. 
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The cuter drcumfigrencd df th0 odntr^ band 39 hdS a rao9$d 41 and the inndr 
drcumferanee csF thd tegmente 1 5 have a flange 42 that locataa in Vt\& rdCdSfi 41 . 

It will be appreciated that at high lim speeds, the run^ftat device 13 is subject to 
5 centripetal and cenbtfusal forces which tend to loosen the circumferential grip of the 
nin4lat device 1 3 on the metal wheel 11. A shear iirirt 43 provMed for each segment 
15 to accommodate tMa radt^ movement but restrain the segments 15 
circumferentiady until the pins 43 are sheared by the defiatsd tyre contacting the 
segNments 15. 

10 

Referring now to Rgure 5 there is shown a second type of metal wheel fitted with a run- 
flat device 13 of the present tnventbn. In this design of wheel the metal wheel 1 1 Is In 
two parts 44 and 45. the main part 44 of the wheel consittuies the rear rim 46 and 
central rim 47 of the wheel on to whidi the rear wall of the tyre 12 Is fRted and the 
15 second part 45 constitutes the front rim 48 that retains the front side wall of the tyre 1 2. 
The second part 45 is bolted to the main part 44 of the wheel prior to inflsUon of the 
tyre 12, The rur^flat device 13 is of a similar con&truction to that described and shown 
in Figures 2 to 4. 

20 It will l3d appreciated that the inner sleeve 16 shown in Figure 1 efiectiveiy blocks off 
the deep welts fonned in the rim of ttie metal whedl and serves to Aop the side walls of 
the tyre falling Into the deep wells when the tyre deflates. Cleariy In those designs of 
metal wheel that do not have deep wells and those that have cyttndrioat or slightly 
conicel central rin^ with ln-t>uilt tiead retaining features (such as for es^ample similar to 

25 that shown in Rgtre 5) tiie bmer sleeve 16 may be dispensed with. However we prefer 
to keep the inner deeve 16 as an addlttonat bead retainer. 
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Reterring to Figures 6 to 8 there » shown a metal wheel 11 vwth an aftemaBve design 
of t)ead retaining means that can be us«l vwflh the run^ device 1 3 of the present 
invention whh or vuilhout ttie Inner sleeve ie. The mBtal «rheel 1 1 has two spaced 
conical surfaces 49 and 50 onto which, in use. the bead of an Inflated tyre site. For 
5 darity the tyre is not shown In FIgura B to S. The rim of the metal vwheel includes a 
raised section 51 that forms a t)ead i^ng ||p to atop tha rear wall of the tyre slipping 
into the central well 62 of the matai rim when the tyre deBataa. TT« frent rim of the 
metal wheel does not have a bead retaining lip. Instead It has a well 64 adjacent the 
surface 50 onto into which firat the rear side wall of the tyre and then the front wall of 
Ihe tyre, te located when fitting the tyre, prior to inflating the tyre. When the tyre Is 
inflated, the side walls of the tyre are pushed up the corneal eurfecea 49. 50 to ait 
against the ftont and back rlma 53 and 56 respectively of the metal wheel. 

The bead of the ih»nt vratt of the tyre is prevented fron^ collapsing Into the well 64 when 
the tyre deflates by a plurality of screw threaded pins 57 equispaced around the metal 
rim between the well 64 and the surface 50 on which the tyre a'rts. Each pin 57 has a 
screw threaded portion that is screwed Into a threaded hole 5B and In use projects into 
the interior of the infiated tyre a sumdent distance to stop the front wall of the tyre 
coming off tha surface SO, 

20 

in order to m a tyre, ft Is necessary to remove aH the phs 67 and prise both the rear 
wall and then the front wall of the tyre over the front rtm 53 of the wheel. 

If it is desired to use the bead retaining pins 57 with a nm-flat device 13 constructed in 
25 acconlance With the presem invention (or indeed any Other design Of run-fl^ 

the run-flat device 13 is fitted to the metal wheel rim ater the rear waD of the tyre has 
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been slipped over tha front rim 53 of the meteii wlieel but before th^ second wall of the 
tyre Is fitted. 



Prior to fitting the pins 57 the tyre must be inflated to push the side walls up the Inclined 
s surfaces 49. 50 and against the front and back rims. To do this, the pins 57 have to be 
retracted and the holes 58 in wNch tiiey locate sealed by temporary bungs (not 
shown). 

Once the tyre is inflated, the tyre is deflated but with the side beads teft sitting on the 
)0 surface 49, 50. The sealing bungs are removed and the pins 57 are then screwed 
Into place and locked in |:^ace either by a screw fliread locldng compound or by way of 
a lode plate (not shown) or other means that wOi prevent the pins 57 from inadvertently 
ooming loose. In order to stop air lealdng out in the vicinity of the pins 57 the pins 67 
must i>e adequ^y sealed in the metal wheel. 

15 

It IS believed it may be possible to adapt conventipnai air inflation valves to fulfil the role 
of the pins 57. In this case all of the pins 57, except one which is used as an inflation 
valve, era constructed fn the form of a conventional inflailon valve as shown In F^ura 8 
with the inner valve removed and a solid central member screwed in the lK>re of the 

20 valve stem. Referring to Figure 8 tliere is shewn a hoilow valve stem 59 wiUi a resilient 
seal 60 that locates and seals the holes 58 In the metal wheel The vabe stem 6B has 
an internally threaded bora ttat in nonnai use would canry the valve medianism. The 
valve machanism Is replaced by an externally threaded solid Inner member 62 that has 
a seal 63 that contacts the end of the valve stem 59 to prevent leakage of air through 

25 the bore of the stem 59. The Inner mmiber 62 projects beyond the valve stem 68 into 
the space inside an infiat^i tyre. When the tyre deflates, the -front side* wall is caught 
by the pins 67 end remains on the surface 50, A locking ring, not shown, can be used 
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to hold all of the Inner memberB In place to prevent them from unso^ftwrfng or Ihiw 
loddng compound could be ueed. 

It is to be un;lerefood that If desired a second set of bead relalnlng pins 57. Similar 
thoae shown in Figures 6 to 8 can be used in place of the bead retaining lip 51 to cat 
ttia rear wall of ttie tyre when it dollatee. 
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CLAIMS 



1. A run-Dat device for fitfing on the outer <*cunifer«n<» of a wlwal Inside an 
Inflatable tyre, said d^ice comprising an annular ring made up of a frfuraWy of 
s arcuate segments interconnected at eat^ end ijy a damping means equally 

spaced around the ring that bnparls to eacli segntarrt a cfrcunnferentiai damping 
force and an aidal damping force to urge tfie segments dreumfefenteiiy and 
aidally towards each other. 

10 2. A run-flat device according to daim 1 wherein there is provided a split innar 
sleeve for fitment to the lim of the wheel onto the outer ciroumfnenoe of which 
tfie sagmemts sit. 

3. A run-flat device accorcffing to d^m 2 wherein the inner drcunferenoe of the 
IS Inner sleeve is profiled to matdn the profile flf the outer drcumferenoe of the 

whroi. 

4, A run-flat devtoe according to daim 2 or daim 3 wherein the outer drcumferenoe 
of the Irwer steeve has a rsi^ss, and eadi segment has a flange on Ha inner 

20 drcumf^rantiai surface that engages in the recess on the Inner sleeve. 



5. A ain^W device according to any one of daims 1 to 4 wherein «ie inner sleeve 
comprises a central band and two side bancte made of a mateiiad that is more 
resilient than the material of the oentral band. 

25 

e. A run-flat device according to daim 5 wherein the oentral band is made off nylon. 
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7. A run^lat device accortln$ to claim 6 or claim Q wherein the side bands are made 
ofpolyurettiane. 

8. A run^at device according io any one of the preceding dalrtfift wherein m 
S eegments are Identical in shape. 

9. A nin-flat device according to any one of the preceding clatos wherein the 
segments have a flange at each end that overlaps dreumferentially the flanges of 
adiiacent segments, 



10. A run-flat device according to dalm 9 wherein the damplr^ means compfisee a 
slot that includes an Inclined surface that faces away from the immediately 
adiacent segment provided in one of the flanges at one end of each segment, a 
pair of speced holes that aBgn with each other, avwedge provided in the slot, said 
j5 wtedge having an Inclined surface that contacts the incnned euffeoe of the slot, 

and having a hole that aligns v«th a first of the pair of spaced holes In the flanges, 
and a first damping bolt that pa^ through the first of the pairs of holes and the 
hole in the Wedge whereby t^hlenlng of the first boft causes the wedge to urge 
the segments towards each other circumfsrsntlaHy, and the damping meens 



20 



further includes a second bolt substantially parallel to the first boK, said second 
bolt passing thmugh the second of the pair of holes In the flanges and through a 
damping ptale In contact with a *ldft face of the segment whereby tightening of 
the second bolt dattips the flanges of the segments together asdally. and the 
combined clamping effect of the two bolts restrids pivotal movement of the 
25 segments relative to each o^er. 
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ABSTRACT 

A riKvflat device (13) for fftBrg on the outer clfoumferenc^ of a wheel <11) inside an 
inllateble tyre (12), device (13) comprising an annular nng made up of e plureUty of 
'5 arcuate segments (IS) interconneded et each end by a clamping means (23a, 23b, 28, 
29, 35) equally spaced around the ring thet rmparte to each segment a drcumfersnlial 
clamping force and an axial damping force to urge the segments circumferentially and 
axiaily towards each other. 
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